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Abstract 
The current study utilized a single subject multiple baseline design to investigate the 
treatment effectiveness of the combined semantic treatment, semantic priming and semantic 
feature analysis (SFA), on a 46-year-old Cantonese anomic patient with semantic impairment. 
The result showed that the treatment was not effective in facilitating the oral naming ability 
of the patient. Possible reasons for the limited treatment effect were discussed. By comparing 
the treatment effect of the current protocol on three other anomic patients, the study 
suggested that patients with severe semantic impairment might not be suitable candidates for 
the combined semantic treatment. 
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Impairment in word retrieval and production, i.e. anomia, is very common in aphasic 
patients (Wilshire & Coslett, 2000; Cuetos, et. al, 2002; Nickels, 2002a; Raymer & Rothi, 
2002). This impairment not only leads to poor performance on naming tasks, but also poses 
difficulty in retrieving words for spoken production (Wilshire & Coslett, 2000); thus much 
effort has been directed to the remediation of such frustrating and distressing impairment. 
Many recent models of word retrieval apply the principles of spreading activation (e.g. 
Drew & Thompson, 1999; Wilshire & Coslett, 2000). According to the spreading activation 
model, there are several levels of representation, namely structural, semantic and 
phonological. (Drew & Thompson, 1999). These levels are interconnected in both parallel 
and networked fashion and word retrieval is accomplished via their interaction. For example, 
when a person is presented with an item and is asked to name it, the perceptual characteristics 
of the item, such as its color, size, shape, etc., are processed at the structural level. Then 
activation spreads to the semantic level to activate the related semantic features, some of 
these features are the common features shared by items within the same category. As each 
activated feature would spread the activation to its corresponding phonological representation 
at the phonological level, thus several competing representations are produced. If the 
semantic level is intact, the semantic representations of the target item should be highly 
specified, allowing its phonological representation to receive the greatest amount of 
activation from the entire set of features (Hillis, 1998); as a result, the target word is retrieved 
successfully. According to this model, impairment in word retrieval can be resulted from 
disruption in one of the levels of representation and/or the connections among them. 
In the literature, treatments for improving word-finding difficulty were mainly divided 
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into two basic types: phonological and semantic. Phonological therapy refers to tasks that 
require the processing of phonological information of the target words, which include tasks 
involving phonological judgment such as rhyme judgment, syllable and phonemic counting, 
phonological (and orthographic) cueing of picture naming, repetition of the target (Nickels, 
2002a). However, phonological therapy seemed to result in item specific improvement (Hillis 
& Caramazza, 1994; Nickels, 2002a). In contrast, semantic therapy refers to tasks that require 
semantic processing, such as tasks which select the odd one out of a set of pictures from the 
same semantic category, matching a spoken or written word to one of a set of semantically 
related objects, answering yes/no questions about semantic details of a picture (Raymer & 
Rothi, 2002). As reviewed by Nickels (2002a), semantic therapy could have a long-lasting 
effect and showed generalization to the untrained items. One complicated issue regarding the 
treatments for anomia was that there was no direct relationship between the types of therapy 
used and the types of impairment. For example, there were studies that reported patients with 
predominantly phonological impairment benefited from semantic therapy (e.g., Wambaugh, 
Linebaugh, Doyle, Martinez, Kalinyak-Fliszar & Spencer, 2001). On the other hand, 
phonological therapy had been found to be successful for patients with semantic impairment 
(e.g., Nickels & Best, 1996). In order to investigate the relationship between impairment and 
therapy as well as to develop the efficacy of a treatment protocol, Howard (2000) suggested 
that it was necessary to compare an identical treatment across subjects with different 
impairments. 
The current study utilized a semantic treatment protocol, which combined two different 
semantic treatment techniques, semantic priming (Martin, Fink & Laine, 2004; Martin, Fink, 
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Laine & Ayala, 2004) and semantic feature analysis (SFA) (Boyle and Coelho, 1995; Coelho, 
Mchugh & Boyle, 2000; Boyle, 2004). Semantic priming refers to the treatment technique 
that presents a target stimulus with other semantically related stimuli. Since some of their 
semantic features partially overlap, it is hypothesized that via such presentation, activation of 
the representations of a target word would result in a spread of activation to other words that 
share semantic features of that word; as a result, all the related representations are said to be 
primed and their activation levels would increase for a brief period of time, resulting in an 
easier access (Martin, Fink, Laine, Ayala, 2004). However, the retrieval of the target word 
would also face interference since activation levels of words that are semantically related to 
the targets have been raised at the same time. A possible solution to this problem is to 
introduce a task that makes the participant to think about distinguishing features of the target, 
thus making it more different from the other members of the group. SFA is a treatment 
technique designed to achieve this purpose. In this technique, the participant is encouraged to 
describe six semantic features for each target picture, including ‘group’, ‘use’, ‘action’, 
‘properties’, ‘location’ and ‘association’. SFA treatment guides the participant to “activate the 
most distinguishing features for a target concept, so that it has a higher level of activation 
than do similar concepts” (Boyle, 2004, p.237). After the implementation of both semantic 
priming and SFA, the target concept would receive the greatest amount of activation and be 
selected for further processing, finally producing as the target word. This combined semantic 
treatment had previously been found to be effective in two patients with deficit at the 
phonological level and/or the access to it (Sung, 2004; Hon, 2004). The authors concluded 
that the distinctive semantic features in SFA and the priming effect of semantic priming 
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provided more activation at the semantic network and brought the activation of the target 
concept closer to the threshold level; thus the patients’ word retrieval ability was facilitated. It 
was predicted that naming ability of patients with semantic impairment could be facilitated 
by the combined semantic treatment. Semantic impairment refers to a disruption at the level 
of semantic representation, which might result in an unusually high level of threshold of 
semantic features or a loss of specific details of semantic representations (Raymer & Rothi, 
2003). For the former case, the treatment can provide more activation at the semantic network, 
bringing the target concept above the unusually high thresholds and facilitating its retrieval. 
There have been studies that reported patients with semantic impairment benefited from 
treatment that aimed at providing stronger activation to strengthen the network connection 
(Drew & Thompson, 1999; Boyle, 2004). If a loss of semantic features is resulted from the 
semantic impairment, the current treatment can help to reestablish the lost features. As part of 
the procedures of SFA, the experimenter will provide the participant with the distinctive 
features when he or she fails to generate them, then the participant will be required to review 
the features. Via this teaching and learning process, the lost features are reestablished. 
Teaching specific semantic features has been found to be effective in increasing the 
specificity of semantic representations and facilitating the naming ability of a patient who 
accessed the underspecified semantic representation (Hillis, 1998). Although it was predicted 
that the combined semantic treatment was effective in patients with semantic impairment, no 
treatment study has been investigated this area, thus the current study aimed at investigating 
the treatment effectiveness of the combined treatment of semantic priming and SFA on a 
Cantonese anomic patient with semantic impairment.  
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As semantic therapy was generally reported to have long-lasting effect and showed 
generalization towards the untrained items (Nickels, 2002a), it was predicted that the current 
semantic treatment protocol would facilitate the retrieval of untrained items and the treatment 
effect would maintain beyond the treatment period. In cases where there were no changes in 
naming accuracy, the treatment effect could also be assessed through examining any changes 
in error distribution (Drew & Thompson, 1999). It was predicted that before the treatment, 
patients were unable to access most of the specific information about the targets, leading to 
the production of predominately neologistic errors, unrelated words, or no responses. After 
treatment, access to the appropriate semantic representations would be improved, resulting in 
predominately specific errors, such as semantic and/or phonological approximations of target 
words (Drew & Thompson, 1999; Kiran & Thompson, 2003). 
In sum, the purpose of the current study was to inform clinicians about whether the 
combined semantic treatment protocol would facilitate word retrieval in anomic patients with 
semantic impairments. More specifically, the following questions were addressed: 1) Was the 
combined semantic treatment of semantic priming and SFA effective on facilitating oral 
naming in patients with semantic impairment? 2) Was there any generalization to untreated 
items? 3) Would the treatment effect, if any, be maintained beyond the treatment period? 4) If 
the treatment did not improve naming accuracy, would there be changes in the distribution of 
errors? 
Method 
Subject 
TWT, a 46-year-old male with F. 5 educational level, was a businessman premorbidly. 
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He suffered from a left hemisphere cerebral vascular accident in April, 1999. A CT scan 
showed a left putaminal haemorrhage. According to Cantonese Aphasia Battery (CAB) (Yiu, 
1992) which was administered on 17, March, 2004, TWT was diagnosed to have transcortical 
motor aphasia with an aphasia quotient of 64.3. 
TWT showed great difficulty in naming and he could only attain 39.6% accuracy 
(86/217) in Snodgrass and Vanderwart Oral Naming task (1980). As TWT was able to 
perform tasks which assess the visuospatial function, such as minimal feature view, 
foreshortened view and item match, with over 90% accuracy, deficit in processing visual 
information was unlikely to be one of the reasons for TWT’s naming difficulties. In order to 
identify the underlying deficit of TWT’s naming difficulty, Birmingham Object Recognition 
Battery (BORB) (Riddoch & Humphreys, 1993) and Pyramids and Palm Trees Test (PPTT) 
(Howard & Patterson, 1992) were carried out and TWT could only achieve accuracies of 
78.3% (18/23) and 83.8% (31/37) respectively, which indicated an impairment in nonverbal 
semantic processing. His poor performance in spoken homophone identification (52.3% 
accuracy, 34/65) with a large proportion of semantically related errors (71% of the total errors, 
22/31) further confirmed his impairment at the semantic level. From the initial assessment, it 
showed that TWT’s naming difficulty could be attributed to his semantic impairment. 
Five native Cantonese-speaking males who aged from 44 to 46, with an average age of 
44.60, and whose educational level were matched with those of TWT were recruited as 
subjects for establishing the normative data for naming agreement and familiarity of the 
original set of stimuli. 
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Materials 
A set of 256 black and white line drawings from 18 different semantic categories was 
used as the original set of stimuli. The line drawings were selected from Snodgrass and 
Vanderwart (1980) (n=158), British Picture Vocabulary Scale (Dunn, 1982) (n=36), Boston 
Naming Test (Goodglass & Kaplan, 1983) (n=12), Picture Please! A Language Supplement 
(Abbate & Lachappelle, 1979) (n=11), Aphasia Rehabilitation: A clinical and home therapy 
outcome (Jipson, 1987) (n=39).  
Pictured objects with naming agreement of 60% or more (i.e. at least three out of the 
five normal subjects gave the same name on a certain item) were selected for the potential 
stimuli of the treatment. In order to provide unambiguous judgment of the correctness of 
TWT’s naming responses, even with the presence of phonological errors, only line drawings 
with multisyllabic names were used as the potential stimuli. 
A total of 186 potential stimuli were used to establish TWT’s baseline performance in 
three sessions. He was required to name all the stimuli once in each session. After eliminating 
the 54 pictures that TWT was able to name correctly within 20 seconds in at least two out of 
three baseline sessions, the remaining 132 pictures, which belonged to 17 categories, were 
used for the selection of stimuli for the treatment program. The 17 categories were arranged 
in a descending order of familiarity. The first three categories (household, stationery and 
clothing) were assigned for Phase I. Fourteen items (5 items from household, 5 items from 
stationery and 4 items from clothing) were selected for the treatment probe and another 14 
items were selected for the generalization probe. Due to the fewer number of items available 
in the categories of low familiarity, the last four categories (recreational items, transportation 
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means, animals, and birds) were assigned for Phase II and four treatment items and four 
generalization items were selected from each category, resulting in 16 items for the treatment 
probe and 16 items for the generalization probe. For the control categories, four categories 
were selected, two of them were with high familiarity (furniture and electrical appliances) 
and the other two were with low familiarity (kitchen items and insects). Four items were 
selected from each category, resulting in a total of 16 control items. Stimuli used for the 
treatment program and their familiarity ratings could be found in Appendix A. 
The mean familiarity ratings of Phase I treatment items and Phase II treatment items 
were 4.4 and 3.6 respectively and familiarity contrasts existed [t(28)=4.29, p<.05]. 
Significant familiarity difference also existed in generalization items of Phase I and Phase II 
[4.3 vs. 3.6 respectively; t(28)=4.07, p<.05]. 
Treatment Program 
A single subject multiple baseline design (McReynolds & Kearns, 1983) was used to 
evaluate the treatment efficacy. The treatment program was divided into three phases, namely 
baseline, treatment and maintenance. 
Baseline Phase 
     Three baseline sessions were carried out on a weekly basis to establish TWT’s baseline 
performance and to select Phase I, Phase II and control items. 
     Phase I – Treatment of high familiarity items 
     Two to three sessions were carried out every week. Each session began with a 
pre-treatment probing and TWT was required to name all the Phase I, Phase II and control 
stimuli without feedback. The items would be scored as correct if TWT was able to name 
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them correctly within 20 seconds. The order of presentation of the stimuli was randomized 
every session.  
After the pre-treatment probing, treatment was carried out. Pictures of the treatment 
items were placed in the center of Semantic feature analysis (SFA) charts (as shown in 
Appendix B) and the treatment was carried out on a category-by-category basis. In order to 
eliminate the possible practice effect and fatigue effect on a particular category or item, the 
presentation of the categories and the items within each category were randomized every 
session.  
During the treatment, TWT was required to name the stimuli spontaneously. Regardless 
of his ability to name a treatment item, he was required to describe its six semantic features 
and then the experimenter wrote the appropriate features on the SFA chart. If TWT was 
unable to provide any features, the experimenter would provide them orally and 
orthographically by uncovering the features pre-written on the chart. After the six features 
had been produced, the experimenter would review all the features once and then TWT was 
required to name the stimuli again. If TWT still could not name it, the experimenter would 
provide the correct name and TWT would be required to repeat it.  
If TWT was able to name the treatment items correctly with over 85% accuracy, i.e. at 
least 12 out of 14 items for this phase, in the pre-treatment probing over three consecutive 
sessions, treatment would be preceded to Phase II. However, if TWT was unable to reach the 
passing criteria in 20 sessions, treatment would be terminated. 
Phase II – Treatment of low familiarity items 
The procedures and the passing criteria were exactly the same as Phase I. 
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Maintenance Phase 
This phase would begin two weeks after the last session of Phase II. A total of three 
sessions would be carried out weekly to monitor the maintenance of treatment effect. 
Control Task 
The Chinese Rey Auditory Verbal Learning Test (C-RAVLT) was used to find out if 
improvement brought by the combined semantic treatment was general in different areas or 
specific to naming only. The test would be carried out in the last session of each phase. It 
consisted of three parts. The first part involved an immediate recall of an original list of 15 
items (List A). List A was presented five times and after each presentation, the participant 
was required to recall as many items as possible. After completing all the five trials, the 
second part was carried out. An interference list of 15 items (List B) was presented and the 
participant was required to recall it. Following this, a free recall of List A was administered 
again without any presentation of it. Upon its completion, the third part was carried out 30 
minutes later. In this part, the participant was required to recall List A again and also 
recognize List A items among a list of 50 orally presented items. 
Data Analysis 
Statistical Analysis 
McNemar’s chi-square was carried out to identify if there was any significant treatment 
effect or generalization effect. To identify the treatment effect, TWT’s best performance on 
the treatment items in the baseline phase was compared with that in the treatment phase. For 
the generalization effect, similar comparisons were carried out on the generalization items 
and control items. 
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Error Analysis 
The errors were classified into: 
1) no responses 
2) incomplete responses, which were defined as responses that contained only part of 
the target word, e.g. dart “飛標”  “標” 
3) semantically related responses, which were further divided into 
a. superordinate of the target, which was defined as the category name of the target, 
e.g. pencil “鉛筆”  pen “筆”  
b. coordinate of the target, which included items that came from the same category as 
the target, e.g. helicopter “直昇機”  plane “飛機” 
c. semantic association, which were the actions, activities or association related to the 
target, e.g. fishing rod “魚竿”  fishing “釣魚” 
d. semantic plus phonological errors, which represented responses that contained at 
least 50% of the syllables of the target word, e.g. compasses “圓規” /jyn21 kw�i55/ 
[jyn21 ku55] 
e. circumlocution of the target, which was description of the characteristics of the 
target, e.g. caterpillar “毛蟲”  crawl with aspect marker “爬爬” 
f. jargons containing semantically related responses, which were defined as nonword 
responses that contained some of the target morphemes, e.g. neckerchief “頸巾”  
“eye cloth” “眼巾”  
4) unrelated jargons or neologisms, which are the nonword responses that were 
unrelated to the target, e.g. writing desk “書”  “sit pan” “座 pan” 
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5) unrelated responses, which included names of other items or characteristics that 
were unrelated to the target, e.g. shoe rack “鞋架”  shining “發光” 
6) related English responses, e.g. television “電視機”  television 
7) unrelated English responses, e.g. hood “冷帽”  Christmas 
8) visual error, which included items that were visually similar to the target, e.g. 
ironing board “燙衫板”  folding table “摺” 
Changes in error distribution were noted during the three baseline sessions and the last 
three treatment probes. 
Results  
As TWT was unable to meet the passing criterion, i.e. achieving at least 85% accuracy, 
for the high familiarity treatment items within 20 sessions, the treatment was terminated. 
Although the passing criterion was not met, there was significant improvement on the high 
familiarity treatment items, i.e. the treatment items in Phase I. His best performance on those 
items was found in session 17 (79% accuracy), which was significantly different from his 
best performance on the same items during the baseline phase (21% accuracy) [McNemar’s 
chi-square z=6.1. p<.05].  
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Figure 1. TWT’s naming performance on treatment items (n=14) and generalization items 
(n=14) of Phase I. 
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Figure 2. TWT’s naming performance on treatment items (n=16) and generalization items 
(n=16) of Phase II. 
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Concerning the generalization effect, no statistical significance was found in the 
improvement on high familiarity generalization items (from 21% during the baseline phase to 
43% in sessions 4, 8, 10 and 16). 
Improvement was shown on other probes; however, no statistical significance was 
reached. The low familiarity treatment items improved from 19% during the baseline phase to 
56% accuracy in session 10 and the low familiarity generalization items improved from 19% 
during the baseline phase to 37.5% in sessions 4, 9 and 18. Although improvement has shown 
on the control items (from 12.5% during the baseline phase to 31% in session 11), 
performance remained stable around 10%-20% accuracy from session 12 onwards. 
Control Items
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Figure 3. TWT’s naming performance on control items (n=16). 
The control task, the Chinese Rey Auditory Verbal Learning Test (C-RAVLT), was 
carried out in the last session of the baseline phase and that of Phase I. TWT’s performance in 
this task was summarized in Table 1. The results show that TWT’s pre-treatment performance, 
which was much worse than the normative data (Lee, Yuen, & Chan, 2002), was similar to 
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his post-treatment performance. 
Table 1. Normative data (Lee, Yuen & Chan, 2002) and TWT’s performance on the control task  
 Immediate recall of List A List 
B 
Recall of 
List A 
(without 
presentation) 
Delayed 
Recall 
of List 
A 
Recognition 
of List A Trial 
I 
Trial 
II 
Trial 
III 
Trial 
IV 
Trial 
V 
Sum 
of 
I-V 
Normative 
data 
6.54 9.08 11.00 11.67 12.42 50.71 5.88 11.25 11.25 14.17 
TWT’s 
pre-treatment 
performance 
4 6 6 6 5 27 3 3 2 10 
TWT’s 
post-treatment 
performance 
3 6 6 4 4 23 1 3 0 9 
The changes in error distribution are summarized in Table 2. It shows that there was a 
drastic decrease in the number of no responses in naming Phase I, Phase II and control items 
and a drastic increase in the number of semantically related responses after the 
implementation of the treatment. At least 40% of errors for each type of items fell into 
semantically related responses. For the treatment items and generalization items in Phase I, 
even over 80% of errors are semantically related to their targets. Among different types of 
semantically related responses, the increase in superordinate responses (over 15%) was 
obvious for Phase I treatment and generalization items. Noticeable increase in coordinate 
responses (over 20%) was also noted for Phase II generalization items. 
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Table 2: Changes in error distribution during the three baseline sessions and the last three treatment sessions 
 Phase I Phase II Control 
 Treatment items Generalization items Treatment items Generalization items  
 Pre Post Pre Post Pre Post Pre Post Pre Post 
Total number of errors 39.0  25.0 37.0 31.0 43.0 30.0 42.0 33.0 46.0 42.0 
No responses  51.3%  12.0% 43.2% 16.1% 51.1% 23.3% 85.7% 54.5% 43.4% 26.2% 
Semantically 
related 
responses 
Incomplete responses / / / /  2.3% 10.0% / / / / 
Category name or superordinate / 20.0%  2.7% 19.4% /  3.3% / /  8.7%  9.5% 
Coordinate  20.5 % 32.0% 43.2% 48.4% 32.6% 36.7%  7.1% 33.3% 13.0% 14.3% 
Semantic association 15.4% 12.0%  5.4%  3.2%  4.7% 10.0%  7.1%  3.0% 15.2% 16.7% 
Semantic + phonological errors / / /  9.7% / / / / / / 
Circumlocution / 16.0%  2.7% / / 10.0%  /  3.0% /  9.5% 
Jargons containing semantically related 
responses 
/  8.0% / /  7.0% / /  3.0% /  9.5% 
Total 35.9% 88.0% 54.0% 80.7% 46.6% 70.0% 14.2% 42.3% 36.9% 59.5% 
Unrelated jargons or neologisms / / / / / / / /  2.2% / 
Unrelated responses  7.7% /  2.7% /  2.3%  6.7% /  3.0%  4.3%  9.5% 
English responses / / / / / / / /  6.5%  4.8% 
Unrelated English responses  5.1% / / / / / / / / / 
Visual errors /  / /  3.2% / / / /  6.5% / 
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Discussion 
Results of the current study demonstrated that the combined semantic treatment 
protocol, semantic priming and SFA, was not effective in facilitating oral naming of TWT. 
This is inconsistent with previous studies using contextual priming (Martin, Fink & Laine, 
2004; Martin, Fink, Laine & Ayala, 2004) and SFA (Boyle and Coelho, 1995; Coelho, 
McHugh & Boyle, 2000; Boyle, 2004). However, the treatment did have some effects on 
TWT’s naming performance. The first piece of evidence to this claim was the significant 
improvement on high familiarity treatment items. This indicated that the treatment had 
provided additional activation to the semantic network, activating the target concepts and 
bringing them above their threshold levels, thus retrieval of treatment items of Phase I was 
facilitated.  
Another evidence of the treatment effect was shown on the change in error distribution. 
Drastic decrease in the number of no responses in naming Phase I, Phase II and control items 
and drastic increase in the number of semantically related responses were noted after the 
implementation of the treatment. Among different types of semantically related responses, the 
increase in superordinate responses was obvious for Phase I treatment and generalization 
items, while the increase in coordinate responses was noticeable for Phase II generalization 
items. The increase in semantically related responses, especially superordinate and coordinate 
responses which were closely related to the targets, indicated that there was increased 
activation at the semantic level. The increased activation involved some common features 
shared by items within the same category; as a result, the semantically related words became 
candidates for production. The above findings demonstrated that there was an increased 
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activation at the semantic level. Nevertheless, the treatment still failed to facilitate TWT’s 
oral naming ability. We discuss several possible reasons for the limited treatment effect 
below.  
The first plausible reason was the nature of semantic impairment. TWT’s naming 
difficulty was attributed to semantic impairment. However, the term “semantic impairment” 
only suggested that there was a disruption at the level of semantic representation, it did not 
clearly indicate whether the disruption was an unusually high level of threshold of semantic 
features or a loss of specific details of semantic representation (Raymer & Rothi, 2003) or a 
combination of the two. The limited treatment effect on TWT might suggest that at least part 
of his semantic impairment resulted from a loss of specific semantic representation, rather 
than just an increase in the threshold of semantic features. During the treatment, TWT was 
required to describe six semantic features of the treatment items, however, it was noted that in 
most of the time, TWT was unable to self-generate the distinctive semantic features. Instead, 
binary questions (such as “is it made up of wood or plastics?”) or A-not-A questions (such as 
“is it used for sleeping?”) were needed to elicit his description of the features. This difficulty 
might reflect a loss of some specific semantic features, so that those features were 
unavailable for activation, leading to underspecification of the target representation and the 
production of semantically related responses. In such case, treatment should focus on 
relearning and reestablishing the lost semantic features. Although the current treatment 
protocol might have helped TWT reestablish some lost semantic features, leading to the 
increase in semantically related responses, longer time might be needed to fully reestablish 
the highly specified semantic representations of the items. TWT’s naming difficulty could 
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also be attributed to an extremely high threshold of some specific features. The threshold of 
some features might be so high that even though the amount of activation had been increased, 
the increased activation was still insufficient to overcome the abnormally high threshold; as a 
result, TWT showed difficulty in self-generating those features and his naming ability was 
not facilitated. 
One might argue that rapid decay rate could be a contributing factor for TWT’s failure 
to benefit from the treatment (Martin, et. al., 2004). Decay rate is defined as “the rate at 
which activation recedes to its resting level” (p.870). If naming difficulties were due to a 
problem in decay rate, even though there was adequate activation, the activation would drop 
so rapidly that it fell back to the resting level before the word could be selected. The 
combined treatment failed to facilitate TWT’s naming ability; however, the failure could not 
be attributed to deficit in decay rate. Since statistically significant improvement was noted in 
Phase I treatment items; this indicated that at least for those items, their word forms could be 
activated sufficiently long and be selected for production. 
The second reason to the limited treatment effect was that TWT showed lack of 
awareness on his errors. He always had no idea that he made semantically related responses. 
Besides, as TWT was unable to self-generate the distinctive features of an item, he was 
unable to self-cue. TWT’s situation was similar to that of a patient, H.G., reported in Hillis 
(1998). H.G. was able to show improvement on written naming and verbal naming only when 
there were frequent therapies, i.e. 5 days per week. When the therapy became infrequent, i.e. 
2 days per week, she showed no improvement. Hillis argued that as H.G. lacked 
self-awareness of her errors and she was unable to self-cue, intensive therapy was needed to 
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give her assistance and feedback for improving her language skills. TWT’s similar situation 
might suggest that intensive therapy (such as 5 days per week) might be needed for him to 
show improvement.  
The third plausible reason was TWT’s unstable emotional state. He was eager to see 
great improvement. He got frustrated easily and lost the motivation to learn when he failed to 
name only a few items. Such an unstable emotional state might have greatly hindered his 
learning and the treatment progress. Marshall, White-Thomson & Pring (1990) reported a 
similar case, F.W. Although F.W. had semantic impairment, she was unable to benefit from a 
semantic treatment, picture/word matching, while the other two patients in that study could. 
The authors suggested that one of the reasons for F.W.’s failure was her fluctuating emotional 
state. 
Finally, TWT could not carry out the home practice neither with his family nor by 
himself. His family members were too busy to spare time to do home practice with him and 
TWT had difficulty in reading aloud (he only achieved 57.1% accuracy and 33.1% accuracy 
in Snodgrass Reading Aloud and Big List Reading Aloud, respectively). As it was difficult for 
him to read, he was unable to do the home practice on his own. 
All these factors, including loss of specific semantic features, extremely high threshold 
of features, lack of self-awareness of errors, inability to self-cue, fluctuating emotional state 
and lack of home practice, were the possible reasons contributing TWT’s limited progress in 
the treatment. 
The current treatment protocol has been applied to three other anomic patients, YKM, 
YSH and MTK. They showed different responses to the treatment. YKM achieved accuracies 
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of 65.2% and 48.4% in Birmingham Object Recognition Battery (BORB) (Riddoch & 
Humphreys, 1993) and Pyramids and Palm Trees Test (PPTT) (Howard & Patterson, 1992) 
respectively in the initial assessment. YKM achieved lower accuracies in these two tests 
when compared with TWT, this demonstrated that YKM suffered from a more severe 
impairment in semantic processing. Despite the difference in the severity of semantic deficit, 
both of them behaved in a similar way during the treatment. They could not self-generate 
specific semantic features of the targets; binary questions or yes/no questions were needed to 
help them producing the features. Such findings suggested that YKM’s semantic impairment 
might also have led to some degree of loss of specific semantic features and/or an extremely 
high threshold of some features. YKM benefited little from the treatment; his best 
performance on the trained items was only 60% accuracy, which was lower than TWT’s (79% 
accuracy). This difference between YKM and TWT might suggest that the more severe the 
semantic impairment, the greater hindrance there is for one to benefit from the treatment 
protocol.  
The other two patients, YSH and MTK, suffered from impairment at the phonological 
level and/or the access to it, vis-à-vis relatively intact semantic processing. The combined 
semantic treatment was found to be effective in both patients. It was hypothesized that as 
YSH and MTK had relatively intact semantic representations, the treatment provided more 
activation to the available semantic features, strengthening the link between the semantic 
level and the phonological level or overcoming the impairment at the phonological level. 
An interesting finding in this study was the noticeable improvement on the treatment 
and generalization items in Phase II. The categories used in Phase II had no relationship with 
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those used in Phase I, thus it was not expected that the limited treatment effect on Phase I 
items would have generalized to Phase II items. Besides, the lack of improvement on control 
items suggested that treatment effect has not generalized to categories outside those used in 
Phase I. Nickels (2002b) argued that patients would improve with continued attempt in 
naming an item even with no feedback or error correction. However, such practice effect 
could not explain TWT’s improvement on Phase II items; since if practice effect did exist, the 
control items, which were named as many times as the Phase II items, should show 
noticeable improvement as well. Improvement on Phase II items might be attributed to 
TWT’s special interest in two (bird and animals) out of the four categories of Phase II. It was 
noted that improvement on Phase II items was mainly found on the items in these two 
categories. TWT reported that he was interested in these two categories and he usually 
studied them with the help of his picture dictionary. The additional study and help from the 
picture dictionary might contribute to TWT’s improvement on Phase II items. This 
improvement suggested that reading aloud written names of the items could be an alternate 
treatment mode to improve TWT’s naming difficulty, however, as TWT showed deficit in 
reading aloud, treatment effectiveness of the reading aloud task was questionable and further 
study would be needed. 
Conclusion 
The present study has suggested that more severe semantic impairment would lead to a 
greater degree of loss of semantic features or a higher threshold of the features. Since this 
hypothesis remains preliminary, further study should be carried out to investigate the 
combined treatment effect on patients with different degrees of severity of semantic 
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impairment. With respect to the clinical implication, the current study suggested that patients 
with severe semantic impairment might not be suitable candidates for the combined semantic 
treatment. 
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Appendix A 
 
Stimuli for Phase I 
Category Treatment 
items 
Familiarity Generalization  
items 
Familiarity 
Household 
items 
1. 枕頭  5.0 1. 燈泡 5.0 
2. 垃圾桶 4.8 2. 衣架 4.8 
3. 電筒  4.6 3. 燙衫板 4.0 
4. 掃把 4.4 4. 垃圾鏟 3.6 
5. 鞋架 4.4 5. 蠟燭 4.8 
Stationery 6. 間尺 5.0 6. 信封 5.0 
7. 鉛筆 4.6 7. 原子筆 5.0 
8. 算盤 4.0 8. 較剪 4.2 
9. 畫板 3.8 9. 量角器 3.8 
10. 圓規 3.6 10. 打字機 3.4 
Clothing 11. 皮帶 5.0 11. 恤衫 4.8 
12. 頸巾 4.2 12. 泳衣 4.0 
13. 冷帽 3.8 13. 牛仔褲 3.8 
14. 手套 3.8 14. 背心 3.8 
 
 
Stimuli for Phase II 
 Treatment 
items 
Familiarity Generalization 
items 
Familiarity 
Recreational 
items 
1. 陀螺 3.2 1. 棒球棍 3.4 
2. 欖球 3.4 2. 滑板 3.4 
3. 飛標 3.6 3. 波子機 3.8 
4. 牌九 4.0 4. 魚竿 4.0 
Transportation 
means 
5. 帆船 3.0 5. 拖車 2.8 
6. 飛機 4.2 6. 泥頭車 3.4 
7. 私家車 4.0 7. 直昇機 3.6 
8. 旅遊巴 4.2 8. 火車 4.2 
Animals 9. 箭豬 2.6 9. 犀牛 3.4 
10. 斑馬 3.6 10. 青蛙 3.6 
11. 猩猩 3.8 11. 松鼠 3.8 
12. 老虎 4.0 12. 鱷魚 4.0 
Birds 13. 鴕鳥 3.4 13. 火雞 3.0 
14. 企鵝 3.6 14. 雀仔 3.6 
15. 貓頭鷹 3.6 15. 塘鵝 3.6 
16. 鸚鵡 3.8 16. 雞仔 3.6 
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Stimuli for Control  
Category Control 
items 
Familiarity Category Control 
items 
Familiarity 
Furniture 1. 梳化 5.0 Kitchen 
items 
(low) 
1. 暖水壺 3.6 
2. 櫈仔   4.6 2. 水殼 3.8 
3. 書枱 4.4 3. 水桶 3.8 
4. 安樂椅 4.0 4. 酒杯 4.2 
Electrical 
appliances 
5. 燙斗 4.8 Insects 
(low) 
5. 蝸牛 3.0 
6. 電視機 4.6 6. 蠶蟲 3.4 
7. 收音機 4.6 7. 蝎子 3.4 
8. 洗衣機 4.6 8. 蜜蜂 3.6 
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Appendix B 
 
Semantic feature analysis (SFA) chart 
 
 
 
 
 
 
          (Properties) 
 
      (Group) 
 
     (Location) 
 
 
      (Association) 
 
(Use) 
 
 
       (Action) 
在哪裡見到/找到/買到? 
聯想起什麼? 
用途 
動作/怎樣用? 
特性 (顏色,形狀,材料)  
類別 
類別 
